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Accident Rates and Onboard Fatalities by Year
Worldwide Commercial Jet Fleet — 1959 Through 2007
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Fatal Accidents and Onboard Fatalities by Phase of Flight
Worldwide Commercial Jet Fleet — 1998 Through 2007

Percentage of accidents/fatalities

Taxi, load/ 19% 33%
unload,
parked, initial Climb Initial Final
tow Takeoff climb  (flaps up) Cruise Descent approach  approach Landing
Fatal Accidents  12% 11% 8% 12% 9% 5% 10% 9% 24%
Onboard Fatalities 0% 12% 17% 14% 19% 6% 10% 11% 11%
29% 22%
Initial
approach Final
Exposure i approach
(Percentage of flight fix
time estimated fora <9 1% 1% 14% 57% 11% 12% 3% 1%
1.5 hour flight)
Percentages may not sum to 100% due to numerical rounding.
100 2000
Distribution of fatal accidents and onboard fatalities
sol- [ Fatal accidents
[] Onboard fataliti 77
Fatal g0l HRCREn s Onboard
accidents _ 994 — 1000 fatalities
= 739
40 613 539 560 542
20 11 299 ﬂ — 500
10 11 8 9 8
7 4
Taxi, load/ Takeoff Initial Climb Cruise Descent Initial Final Landing
unload, climb approach approach
parked,
tow
20 @aafxma
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Some Present Day Statistics

« Around the world, there Is on average 1 overrun accident

every 8.5 days
— Over 50% result in significant aircraft damage or hull loss

— Over 10% result in fatalities

— In 2007, 50% of all aviation fatalities were due to aircraft
overruns [220 fatalities]

— Since 1997 overruns have resulted in many more accidents and
clamed more lives than runway incursions

— Between 1997 -2006 ( 10 years )

« Overruns are the 4 largest cause of fatalities
worldwide (> 260)

« Runway incursions are ranked 9t (110 fatalities)
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United Nations - International Civil
Aviation Organization (ICAO) Adopts
Declared Distance Concept

—Amendment #23 to ANNEX 14,
“International Standards and
Recommended Practices -

Aerodromes,” dated 23 January
1969

—United States (ICAO Member)
endorses concept



ICAO’S PURPOSE

o Standardize the Calculation and Reporting of
Avalilable Runway Lengths for use by
International Air Transport:

— Takeoff Run Available - TORA
— Takeoff Distance Available - TODA

— Accelerate-Stop Distance Available - ASDA

— Landing Distance Available - LDA



Alrport Operator’s Task: Report 8
declared distances - based on direction
of operation

9  Runway Length 5000 FEET 27
TORA | TODA | ASDA LDA
Feet Feet Feet Feet
J ? ? ? ?
21 ? ? ? ?




— Takeoff Run Available (TORA) - the
length of runway available and suitable
for the ground run of an airplane
taking off

“In nearly all cases the physical pavement ”

Runway

O I 27

| > TORA >



— Takeoff Distance Available (TODA) — the
length of the TORA avalilable plus the
length of the clearway, If provided

Clearway Plane

d Runway 27

TODA

>

>

TODA + clearway plane case
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— Accelerate-Stop Distances Available
(ASDA) — the length of the TORA plus the
length of the stopway, If provided for the
acceleration and deceleration of an
airplane aborting a takeoff

9 Runway 27 Stopway
|
ASDA )l
ASDA + stopway case
>
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— Landing Distance Available (LDA) — the
length of runway declared available and
suitable for landing an airplane

Displaced
Threshold
0 Runway 21

LDA - displaced thresholci

LDA

>
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Example

5000-Foot 5000
RWY TORA
< TODA <
ASDA
300-ft | L DA
Displaced
Threshold 9
>  LDA 4700
—>  TORA 5000
—>  ASDA 5500
—>  TODA 6000

57 Clearway 1000 ft
Stopway 500 ft
>
>
>
>-3




Rwy 9/27 Declared Distances

Runway | TORA | TODA | ASDA LDA
End ft ft ft ft

9 5000 6000 5500 4700

27 5000 5000 5000 5000

Airport operators submit these values to their
FAA Region/ADO for review and approval.

Approved values are then shown on the

Approved ALP and other Government Docs.
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Alrport Master

JFK

Record
FAA Form 5010-1

DECLARED DISTANCES
>60 TAKE OFF RUN AVBL (TORA):
>61 TAKE OFF DIST AVBL (TODAY);
>62 ACLT STOP DIST AVBL (ASDA)
>63 LNDG DIST AVBL (LDA)

Rwy

4L/22R

1,351
11,351
11,351
11.351

/
[
/
l

11,351
11,351
11,351
R 655

8,400 / 8,400
8,400 / 8,400
8,400 /8,400
8,400 / 8,400

10,000 / 10,000

10,000

10,000

10,000 / 10,000

4 N95

/
/
/
!

R Q7R

14,572 | 14,572

14,572 1 14,572

14,872 | 14,872
l

11.966 / 11.248
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Airport/Facilities Directory A/FD
U.S. Government Publication

Consult NOTAMS for latest information

www.naco s, gov

National Asronautical Charting Office

FAA Product ID; AFDNE

and

d In with sp g
approved by the Faderl Aviation Administration

NSN 7641014109596
e ENRXXAFDUSNE

EFF DATE 092 3 9

NEW YORK

JOHN F KENNEDY INTL  (srwp 13 si UTC-S{-4DT)  N40°38.39° W73°46.74°

13 B sS4 FUEL 100LL, JETA OX1,3 LRA Class |, ARFF Index E

NOTAM FILE JFK

RWT 138-31L: H14572X150 (ASPH-CONC-GRVD)  D-185, §7-175, DT-650, DOT-823 =101,

HIRL €L
RWY 13R: LOIN. VASI(V12)—GA 3.0° TCH 43", Thid dsplcd 2604".
Rt thc.

RWY 31L: Thid dspicd 3323,

WY BAL-Z2: H11351X150 (ASPH-CONC-GRVD)  D-185, ST-175,
DT-550,00T-823 HIRL €L .
WY BAL: REIL. PAPIPALI—GA 3.0° TGH 72", WY 228 Thig
dspled 2696, Fence.

RWY 13-31R: H10D0OK150 (ASPH-GRVD)  D-185, ST-175,
DT-550, DDT-823 HIRL CL
BWY 13L: LDIN. ALSF2. TDZL. VASI(V12)—GA 2.75° TCH 66", Thid
dsplcd 905", Road. Ryt tie.
WY 318: MALSR., TDZL. Thid dspicd 1030,

WY B4R-22L: HB400X200 (ASPH-GRVD) ~ D-185, ST-175, DT-550,
DOT-823 HIRL CL
RWY 04f: ALSF2. TDZL.

WY 221: ALSF2. TDZL. PAPNPAR}—GA 3.0° TCH 70"
RUNWAY DECLARED DISTANCE IMFORMATION
WY B4L TORA-11351 TODA-11351 ASDA-11351 LDA-11351
RWY 228 TORA-11351 TOOA-11351 ASDA-11351 LDA-8655
RWY MR: TORA-8400 TODA-B400 ASDA-8400 LOA-8400
RWY 2L TORA-8400 TODA-B8400 ASDA-8400 LDA-8400
EWY 13 TORA-10000 TODA-10000 ASDA-10000 LDA-9095
WY JIR: TORA-10000 TODA-10000 ASDA-10000 LDA-8976
RWY 138 TORA-14572 TODA-14572 ASDA-14572 LDA-11966
WY JIL: TORA-145872 TODA-14572 ASDA-14572 LDA-11248
ARRESTING GEAR/STSTEM
WY 4R: EMAS 392°X226°
WY 221 EMAS 405'%227°
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Part |1
The 70s and Early 80s
US FAA Airports

And
The Decision Years
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How to deal with this?

18






Toronto, Canada August 2, 2005
No Fatalities

650 feet from
end of runway




Y-Distance from runway centerline (ft)

Location of Landing and Takeoff Accidents

Undershoot Along Runwa
Wd v : Runway En Qv
Symbol Legend
2000 y. . P:g: Undershoots
B A Prop Takeoff Veeroffs
B Prop Takeoff Overruns
4 W Prop Landing Veeroffs
1500 =i P P:E: La:d::g oii'rfuns
© Jet Undershoots
- /\ Jet Takeoff Veeroffs
[} []  Jet Takeoff O
1000 o v J:1 L:nfﬁng v\;zrrr:f::
<& JetLanding O
| 91 Cases ¢ A 184 Cases CZnt::llin:g e
= Runway Safety Area
500 \ | - Ideal Runway
®
0 & i —
-500 — F
-1000
» Fa
-1500 3
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-2000
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Accident Rates and Onboard Fatalities by Year
Worldwide Commercial Jet Fleet — 1959 Through 2007
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Significant USA Actions to Minimize the
Effects of Overruns, Veeroffs, Undershoots

e 1975 - Longer Runway Safety Areas For Jets
over 60,000 Ibs, Approach Categories C and D

— Introduced the concept of Extended Runway
Safety Area - added 800 ft to the 200-foot
standard

e 1983 — We elevated RSA Std = 1,000 ft hard

e 1989 - We Introduced a “Marriage” between

Declared Distances & Runway Safety Areas
— New AC 150/ 5300 - 13, Airport Design

23



Declared Distances “Married’” with
Runway Safety Area

e TORA and TODA untouched

o ASDA for Aborted Takeoffs [ 1 RSA off the end]

e LDA for Undershoots and Overruns [ 2 RSAs]

 Insufficient RSA off a Runway End implies:
— Reduced ASDA [to the extent practicable]
— Reduced LDA [to the extent practicable]

24



U.S. and Canadian Operators Accident Rates by Year
Fatal Accidents — Worldwide Commercial Jet Fleet — 1959 Through 2007
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Part 111

Example
FAA Application
Sub-standard RSA

( RSA Std = 1,000 feet )

26



« RWY 17/35 = 8,000 feet with RSA STD = 1,000 ft

— Substd RSA off Rwy End 17 = 800 ft

— Substd RSA off Swy End 35 = 800 ft
— Displaced Threshold for Rwy 17 = 275 ft

— ROFA complies with standard = 1,000 ft

— All RPZs comply with standard (l

DT

17

35

CLEARWAY @
700 FT

STOPWAY @
300 FT

Note: Stopway cannot be
used by ASDA as,RSA



Declared Distances for RWY 17
>

DT
17 35
o > 7,125 ft
> | 8000 ft
TORA = TODA
8100 ft
ASDA i
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Declared Distances for RWY 35

ASDA = LDA

<
17 [ s
A TORA - 8000 ft
< TOPA- 8700 ft
< 7800 ft

29




Rwy 17/35 Declared Distances

Runway | TORA | TODA | ASDA LDA
End ft ft ft ft

17 8000 8000 8100 7725

35 8000 8700 7800 7800

Pilots - Why the reductions for ASDA, LDA ?
“Insufficient RSA ”
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Revision to the AIM

Aeronautical Information Manual

DRAFT — AIM GUIDANCE ON DECLARED DISTANCES - DRAFT
— (Intended to replace AIM 4-3-6 c)

AIM 4-3-X Declared Distances
— REFERENCE-

— Pilot/Controller Glossary Terms, “Accelerate-Stop Distance Available”,
“Landing Distance Available”, “Takeoff Distance Available”, and “Takeoff Run
Available”.

Declared distances for a runway represent the maximum distances available
and suitable for meeting takeoff and landing distance performance
requirements. These distances are determined in accordance with FAA
runway design standards by adding to the physical length of paved runway any

clearway or stopway designated by the airport operator and Subtracting
from that sum any lengths necessary to obtain the Standard runway

Safety aleas, runway object free areas, or runway protection zones
required for the runway. As a result of these additions and subtractions, the
declared distances for a runway may be more or less than the physical length
of the runway as depicted on the Airport Diagram published by the US
Government or commercially produced (meeting FAA requirements)
aeronautical charts.

More draft Text ..........
31
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INSTRUMENT APPROACH PROCEDURES |[CHARTS)

AIRPORT DIAGRAM/AIRPORT SKETCH

Runwaoys

3]
Hard Cher Than Sloiwu}-:,Tt:uiwu}u, Bisplaced
ing Aroes, Threshald

Surface  Hord Surface  Por
‘Water Runways

Closed Closed Unccr Mata|

Halicopter Alighting Areas () [ oA =
Megative Symbals used to identify Copter Procedures
landing paint.......oovrveees.. o [+

.THRE 123
TDZE 123

Rumwiy Threshal|d elevalion
Runwoy TDZ elevetien

Runwoy Taxjway Construction Surface -—0.3% DOWN

MREESTIMNG GEAR Sptrc:||:i: arresting gear systems;

Bunway Slope..o L DB UP—
Ishown whan runway slope (s grecter than

g, BAK] 2, MA=1A etc,, shown on alrport diagrams, ar equal ta 0.3%)

net opplicat:le ta Civil Pilots, Military Pilats refer to
appropriote DOD pul:hrurinrl:.

runi-cirecriond bi-directionel 3 Jot Barrier
=

ARRESTIMNG SYSTEM m

REFEREMCE FEATLIRES

N |
e
Chstructions Y
Ajrpart Beocon #... -4
Runway
Redar Reflectors.. ... I
Contro| Tower #
Heat Spat

# When Contral Tower and Retating Beocen are
com|pented, Beacon symbo| wil| be used and
further jdentified as TWR.

Runwoy langth depicted is the physical length of
the runway [end-to-end, including displaced thrashalds
it ony) but excluding areos designated as stopways

MOTE:
Runw::lf)- Slope measured to midpain on rumways
BOOD feet or longer.

5 LJ.5. Mevy Or_‘iir.:ﬂ Lnndi"g System (OLS) "OL5Y
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af aircraft,
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Flight Infermetion Handbeok.

Airport diogram scales are variable.

True/mognetic Marth orientation may vary from
diagram to diagrom

Coordinate walues are shown in 1 or % minute
increments. They are further broken down into
4 socond ticks, within each 1 minute increments,

Pasitianal accuracy within 2400 feet unless otherwise
neted on the chart

MOTE:
Al new and revisad ciroert diagrams ore shown refer-
enced to the World Geodetic System [WGS) [noted on

& B symhbel is shawn to indicate runway declared
distance information ovaileble, see oppropriate &/FD,
Alasko or Pocific Supplement for distance information

oppropriote disgrom), and may not be compatible
with local coordinates published in FLIP. [Fareign Only]

Runway Weight Bearing Capacity/ar POM Pavement Classification Mumber

is shown as o codified expression,

Refer to the appropriote Sl.pu||:ml:r||f|}i'|:r1t:ry far epplicable codes e.g.,

RWY 14=-32 575, T185, 5T175, TT325

FCH 80 F/D/XA
Rurmway
Slope

BAK-12

Bunway End ELEV

%
Elevation 144 Rurwery Dimensjions  Rurwoy Heoding

{in Feet)

Airport dizgroms are spe:iFl’cu|c|r designed fo assis
runway/foxiway configurations an
IM5, GPS) choord aircroh Airport diogroms are not in

FIELD Ry 2 |dg 8000
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174 \ Rumway EMAS

o~ |E|1I[!'H|n|:1|c.|n 1200 X 200

07EUP— | 0 . .
» I [
! @000 X 200

—023.2°) 1000 3':330 Arrasting System Operations
{in feat)
[Magnetic) Stopwoy Dimensions
[in foet]
SCOPE
in the movement of ground traffic at locosions with complex

pravide information for updoting Computer Bosed Mavigation Systams {|LE_,

tanded to be used for opprooch and [ending or departure

operations. For revisions to Airport Diegrems: Consult FAA Ordar 7910.4.

LEGEND

30 JUL 2009 to 27 AUG 2009

Runway langth dapicted is the physicol length of
the runway [end-to-end, including displaced thrashalds
it any) but excluding areas designated as sfopways

A& D) symhal is shown to indicate runway declared
distance information availohle, see oppropriote A/FD,
Alaska or Pocific Supplement for distance information
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Part IV

Related Items

How to minimize DD reductions
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ORDER 5200.8 - RUNWAY SAFETY AREA
PROGRAM
o ODbjective: All RSAs at Federally obligated

airports and Part 139 airports are to comply
with the RSA Standards in AC 150/5300-13,

Alrport Design

— Several alternatives to achieve Full or Partial
Compliance (appendix 2, Para 3), Examples include:

 Runway Reduction,

« Declared Distances, and

e EMAS (Note #4 or #6, Tables 3-1, 3-2, 3-3, AC 150/5300-13)
34



EMAS installation off Runway 22L at
JFK

SAAB-340 overrun in June 1999
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e Order 5200.9 — Financial Feasibility And
Equivalency Of RSA Improvements And
EMAS

— Purpose — Provides Guidance in 2 areas, one
being, comparing various RSA improvement
alternatives that use EMAS:

e Standard EMAS Installations

 Modified Standard EMAS Installations

 Policy — Use Declared Distances and
EMAS to achieve a standard RSA

36



As the airport operator, | am
doing this and that to obtain
Standard RSAs.

Can the users of my airport help?

37
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Benefits ?

e This aircraft Is not weight restricted

e This takeoff operation uses approx.
9,300 ft not 10,000 feet

e Offers 700 feet for the RSA
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Declared Distances and Intersecting Twys

-AA recommended practice follows ICAO
Usable taxiways with “shortest,” reduced DD

Report only [not published] to ATCT:
— R-TORA, R-TODA, R-ASDA

FROM A SINGLE

INTERSECTING TAXIWAY /

< — —RUNWAY =

K |




Multi-Twy Entrances

e Usable Twys A, B, and D. Not Twy C
e Shortest distances are from D




Multi-Twy Entrances

e Usable Twys B, C,and D. Not Twy A
e Shortest distances are from B
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Part V

US FAA/AIrports Global Safety
Initiatives

The use of Declared Distances,
EMAS
under
ICAO

44



Sint Maartin / Saint Martin The Caribbean

£ 2009 Google
Image & 2009 DigitalGlobe

18°02'37 47" N 63°06'38.29" W elev.  Oft MNov 20, 2005




Flight deck view of the runway and beach
view of the landing aircraft on final approach

to St. Maarteen

In this photo, from mside ¢ f &ir France, it possible to have one
idea of the small strip of b before the head of the landing strip
for 1 ot Marteen

46



Steep terrain off Runway 01
Guatemala City, Guatemala

La Aurora International Airport

- SERPRPESEN
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© Juan Carlos Munoz R,

McDonnell Douglas DC-10-30
Dec 21, 1999
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|CAO --- Schematic of a runway, runway strip,
graded portion of the runway strip, and the
runway end safety area (RESA)
FAA Safety Initiative #1

Runway Strip

=Y

W =2 x Rwy Width

endation
std 1999)




FAA Safety Initiatives #2 and #3

Runway Strip

L = 240 meters

RESA

W = Width of Graded
Portion of the Runway

Strip

Not to scale
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Status ?

e RESA Elevated from a Recommended
Practice to a Standard — Done

e Longer/wider RESA Adopted as
Recommended Practices — Done

e Elevate new Recommended Practices to
Standard — Not Completed — Difficult —
Efforts underway to reduce the
recommended values — need validation
thru accident data
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Just like some U.S. Alrports, We too

are land constrained. Help!

 FAA Safety Initiatives #4 and #5

» Gain Acceptances for RSA Related
Credits:

—EMAS and
—Declared Distances

e |ICAO review Is favorable for such
credits — draft recommendations
moving forward
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Questions ?
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